and TAKAHASHI, M. Intratumoral Doxycycline for Skin Metastases of Human Malignancies. Tohoku J. exp. Med., 1987, 151(2), [241][242][243][244] As soon as its inducibility of lethality via prompt deprivation of heavy metals and HDL-cholesterol was born out, an intratumoral administration of doxycycline, an anti-prokaryotic agent, was undertaken in 7 patients presenting with skin metastases from a variety of malignancies. Complete remission of these lesions was attained in 6. The histological observation of elongated areas of acellularity along with central vessels appeared to suggest doxycycline-mediated cellular disintegration, resulting in empty tumor cords. Specific tumor selectivity of the treatment can be sustained by the intraand/or peri-tumoral confinement of the agent. The technique may constitute a novel mode of cancer cell elimination, anti-cancer effect ; doxycycline ; intra-tumoral injection ; skin metastasis Radiotherapy and surgery can be refrained especially when tumor metastases occur in the fields of the previous irradiation on account of probable induction of intractable radiation dermatitis and eventual radiation ulcers. Therefere, there has to be a novel technique that would facilitate treatment of local tumors without much untoward hazards to the host patients.
Radiotherapy and surgery can be refrained especially when tumor metastases occur in the fields of the previous irradiation on account of probable induction of intractable radiation dermatitis and eventual radiation ulcers. Therefere, there has to be a novel technique that would facilitate treatment of local tumors without much untoward hazards to the host patients.
Tetracyclines have been employed in the treatment of malignant pleurisy through induction of serosal fibrosis (Rubinson and Bolooki 1972) . However, they have already been shown to be cell-killing in vitro ), and we thought it worth-while to investigate the probable therapeutic effects of intratumoral injection of tetracyclines into skin metastases of human malignancies.
MATERIALS AND METHODS
Thirty male Wistar rats of 6-months of age were fasted overnight, and were intraperitoneally injected with aliquots of normal saline or doses of doxycycline (50, 100 or 200 mg per rat). The concentrations of Cu and Zn were determined by atomic absorptiometry. The HDL-concentrations were estimated by the method of Noma et al. (1978) .
Doxycycline was injected into skin metastases from a variety of tumors (Table 2) . Seven patients were treated by intratumoral injection of 0.3 to 0.6 ml or 6 to 12 mg of Received October 14, 1986; accepted for publication January 14, 1987. 241 undiluted doxycycline as they were referred or admitted to the Department of Radiology, Tohoku Rosai Hospital, Sendai. Their primary tumors had already been operated on. The injections were carried out daily or twice to thrice a week or once in 2 weeks depending upon the convenience of the outpatients. Their therapeutic effectiveness was evaluated by regression to disappearance of the treated nodules, and lengths of time free from local regrowths.
RESULTS AND DISCUSSION
Doxycycline at 50-100 mg per rat has been shown capable of mobilizing Zn and HDL-cholesterole, and inducing hypocuprozincemia and hypo-HDLcholesterolemia, and even prompt deaths at 200 mg in the rat (Table 1) . Tumor regression was observable with 6 out of the 7 ( Table 2) . Local recurrences were not to be seen for a range of 1 to 21 months, although 2 out of the 7 expired on account of further progression of their primary diseases. The large tumor did not appear to respond to the treatment. On histological examination of the tumor tissues, the so-called tumor cords seemed emptied of tumor cells (Fig. 1) . On account of the biological differences, the protein synthesis of eukaryotic cells may not be directly affected by doxycycline (Alberts et al. 1983 ). Therefore, the anti-cancer effects may first be arising from cell kill through chelation of heavy metals and resultant inactivation of relevant vital enzymes such as superoxide dismutase (Okuyama and Mishina 1981) and DNA polymerase (Slater et al. 1971) , and through deprivation of HDL-cholesterol from the cell membranes, presumably resulting in disintegration of cancer cells (Bierman and Glomset 1981) . They may secondly be related to the tendency to revert along the line of evolution of neoplastic cells 1985a , b, 1986 Selata 1984) . Thus, this principle can be a novel mode of cancer cell elimination. Its clinical usefulness cannot be exaggerated too much : A topical treatment aiming at the problable loci minores resistentiae of evolutionary origin. Taking into account the skin thickness, palpable tumors of 6 mm diameter may approximate nodules of 2 mm diameter consisting of 106 cells (Steel 1977) . The in vitro potency of doxycycline is a cell kill of 10-3 at 100-150 mcg/ml for 48 hr , and the concentration of undiluted doxycycline is one-thousand times greater. A repetitive course of the agent would certainly enable us to eradicate The technique can be expanded to eradication of viable tumor cells, residual from radiotherapy and chemotherapy.
